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(57)Abstract: 

PURPOSE: To reduce electric power consumption and 
to prevent the erroneous light emission occurring due to 
field-through in the EL light emitting device for 
regulating the light emission quantity of an EL element 
by changing the frequency of a driving power source. 
CONSTITUTION: The high level voltage (on-voltage) of a *' 
writing data voltage is so changed as to be proportional 
to the frequency of the driving power source Va to 
prevent the impression of the voltage above the satd. 
voltage and to reduce the electric power consumption. 
The low level voltage (off^voltage) of the writing data 
voltage is so changed as to be proportional to the 
frequency of the alternative power source Va, there by, 
the difference between the light emission threshold 
voltage dropped by the change in the frequency and the 
voltage occurring due to field-through generated in the 
gate of a first thin-film transistor QD at the time of 
impressing the low level voltage (off-voltage) is assured 
and the erroneous light emission of the EL element CEL 
is prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The EL element in which on-off control is carried out by the 1st thin film transistor, and the 
AC power supply which drives this EL element, It has two or more EL luminescence circuits possessing 
the 2nd thin film transistor which controls the gate voltage of said 1st thin film transistor. In EL 
luminescence equipment with which it writes in the drain side of said 2nd thin film transistor with a data 
driver, and a data electrical potential difference is impressed EL luminescence equipment which has the 
adjustment device from which said write-in data electrical potential difference is changed to a package 
about all EL luminescence circuits so that it may be proportional to the frequency of said AC power 
supply. 

[Claim 2] The EL element in which on-off control is carried out by the 1st thin film transistor, and the 
AC power supply which drives this EL element, With the write-in data electrical potential difference 
which possesses the 2nd thin film transistor by which the source side was connected to the gate side of 
said 1st thin film transistor, and is impressed to the drain side of said 2nd thin film transistor In the drive 
approach of EL luminescence equipment of controlling the gate voltage of said 1st thin film transistor, 
carrying out on-off control of the 2nd thin film transistor, and driving said EL element The drive 
approach of EL luminescence equipment characterized by changing said write-in data electrical potential 
difference so that it may be proportional to the frequency of said AC power supply, and adjusting the 
luminescence brightness of said EL element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment and the drive approach for adjusting by 
putting in block the amount of luminescence of all EL elements especially about EL luminescence 
equipment used for the drive system of an active-matrix mold EL display or an electronic formula 
printer, and its drive approach. 
[0002] 

[Description of the Prior Art] EL luminescence equipment is luminescence equipment which stimulates 
electrically two or more arranged EL (electro RUMINESSANSU) components in fixed sequence, and is 
made to generate a desired lightwave signal. Since said EL element can be integrated on one glass 
substrate with high degree of accuracy, what arranged as a display panel what arranged two or more 
components two-dimensional in single dimension can be used as an image bar of an electronic formula 
printer. Since the formation of thin lightweight is possible for these luminescence equipments and it has 
advantages, like that space use effectiveness is high, that inclusion to portable mold equipment is easy, 
and the outstanding display without a blot is obtained, research of recent years many is advanced. 
[0003] What is called active EL luminescence equipment among EL luminescence equipment has basic 
circuit elements, such as a required switching element, on control for every EL element, it is constituted 
so that it may drive for every EL element, and it is integrated and formed on the glass substrate using the 
thin film technology. Active EL luminescence equipment is explained referring to drawing 7 and 
drawing 8 . 1 bit of this EL luminescence equipment has the 1st switching element (thin film transistor) 
QD, EL element CEL in which on-off control is carried out by this switching element QD, and AC 
power supply Va which drives this EL element CEL, as shown in drawing 7 . That is, if the gate voltage 
VGD of a switching element QD exceeds the threshold electrical potential difference of a switching 
element QD, a switching element QD will be made into an ON state, and alternating voltage will be 
impressed to the both ends of EL element CEL. Let a switching element QD be an OFF state to said gate 
voltage VGD being below a threshold electrical potential difference of a switching element QD. 
Between the gate of a switching element QD, and a drain, the capacitor Cs for data-hold is connected, 
and it constitutes so that the charge electrical potential difference of this capacitor Cs for data-hold may 
become equal to said gate voltage VGD. 

[0004] The source side of a switching element QW is connected to the gate side of a switching element 
QD, a data signal is impressed to the drain side of this switching element QW, and a strobe signal is 
impressed to the gate side of a switching element QW, respectively. Therefore, if the charge electrical 
potential difference of said capacitor Cs for data-hold is controlled by the switching element QW, 
luminescence of EL element CEL is controllable. Namely, if a switching element QW is made into an 
ON state with a strobe signal when a data signal is high potential (high-level), a switching element QD 
will be in an ON state, and EL element CEL will be in a luminescence condition. Moreover, if a data 
signal is low voltage (low level), a switching element QD will be in an OFF state. 
[0005] Therefore, if a data signal 1 - n are accumulated in the capacitor Cs for data-hold of each EL 
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luminescence equipment, respectively and this actuation is repeated about each strobe signal 1-m when a 
strobe signal 1 is high potential (high-level) as shown in the timing chart of drawing 9 , EL element CEL 
can be made to emit light in each bit of EL luminescence equipment shown in drawin g 8 according to 
each data signal of one period Ts. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above EL luminescence equipments, when the amount 
of luminescence was adjusted to a package about all EL elements CEL according to an operating 
environment or a service condition (adjustment of whole brightness), the following approaches were 
performed. 

** Since EL element CEL carries out ON/OFF drive by the armature- voltage control of the driver 
voltage Vpk from which the request luminescence brightness Lon is obtained, and the electrical 
potential difference below the luminescence threshold electrical potential difference VTEL at the time of 
being brightness Loff at the time of nonluminescent as shown in drawing 4 , if driver voltage is changed 
between driver voltage Vpk and threshold VTEL, it can adjust brightness. 

** Adjust brightness by changing the data electrical potential difference impressed to a switching 
element QW, and changing the applied voltage to activation-EL element CEL. 

** Since the brightness of EL element CEL changes with drive frequencies (refer to drawing 5 ), adjust 
it by changing the drive frequency fa of AC power supply Va. 

[0007] Since each EL element arranged in the substrate had variation in the brightness-voltage 
characteristic when changing the supply voltage of the above-mentioned **, there was a problem that 
uniform adjustment could not be performed in each EL element even if it changes supply voltage to a 
package. When the electrical potential difference which the data electrical potential difference of the 
above-mentioned ** is changed, and is impressed to the gate of a switching element QD is changed and 
the applied voltage to an activation-EL element was changed, there was a problem of increasing the 
power consumption in a switching element QD. 

[0008] Furthermore, when changing the drive frequency of the above-mentioned **, there were the 
following problems. That is, as shown in drawing 4 , the brightness of an EL element changes with drive 
frequencies, but as drive frequency is shown in drawing 5 in the brightness-data voltage characteristic 
made into the parameter, the high-level electrical potential difference (ON state voltage) (VDA1) of the 
data electrical potential difference which saturates brightness changes with drive frequencies fa. 
Therefore, when driving the EL element by drive frequency fal and the data electrical potential 
difference corresponding to the highest display brightness (Lonl) is VDA1, Since the high-level 
electrical potential difference of the data electrical potential difference which saturates brightness (Lon2) 
is set to VDA2 when it is made to fall to desired display brightness (Lon2) by considering as drive 
frequency fa2 When said data electrical potential difference VDA1 is impressed as it is, a two or more- 
VDA electrical potential difference turns into superfluous applied voltage, consequently — the power 
consumption of a data write-in circuit and a circumference drive circuit — an electrical potential 
difference ~ there was a problem that the futility by difference (VDA1-VDA2) arose. 
[0009] On the other hand, when making a frequency low and reducing brightness, a luminescence 
threshold electrical potential difference falls according to it. When the low-level electrical potential 
difference (OFF state voltage) by the data signal is impressed, in the gate of a switching element QD, the 
gate voltage VGD by field through occurs. Consequently, when gate voltage VGD became large from 
said luminescence threshold electrical potential difference, there was a problem that incorrect 
luminescence of EL element CEL arose. 

[0010] This invention was made in view of the above-mentioned actual condition, and it aims at offering 
the structure and the drive approach for preventing incorrect luminescence of an EL element while it 
aims at reduction of the power consumption of a circumference circuit, when adjusting the amount of 
luminescence of all the EL elements that constitute EL luminescence equipment (brightness) to a 
package by changing drive frequency. 
[0011] 

[Means for Solving the Problem] The EL element to which on-off control of the EL luminescence 
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equipment of claim l is carried out by the 1st thin film transistor, It has two or more EL luminescence 
circuits possessing the AC power supply which drives this EL element, and the 2nd thin film transistor 
which controls the gate voltage of said 1st thin film transistor. In EL luminescence equipment with 
which it writes in the drain side of said 2nd thin film transistor with a data driver, and a data electrical 
potential difference is impressed It is characterized by having the adjustment device from which said 
write-in data electrical potential difference is changed to a package about all EL luminescence circuits 
so that it may be proportional to the frequency of said AC power supply. 

[0012] The EL element to which on-off control of the drive approach of EL luminescence equipment of 
claim 2 is carried out by the 1st thin film transistor, With the write-in data electrical potential difference 
which possesses the AC power supply which drives this EL element, and the 2nd thin film transistor by 
which the source side was connected to the gate side of said 1st thin film transistor, and is impressed to 
the drain side of said 2nd thin film transistor In the drive approach of EL luminescence equipment of 
controlling the gate voltage of said 1st thin film transistor, carrying out on-off control of the 2nd thin 
film transistor, and driving said EL element Said write-in data electrical potential difference is changed 
so that it may be proportional to the frequency of said AC power supply, and it is characterized by 
adjusting the luminescence brightness of said EL element. 
[0013] 

[Function] In case according to this invention the frequency of the AC power supply which drives an EL 
element is changed and the amount of luminescence of EL light emitting device is changed, by writing 
in so that it may be proportional to the frequency of said AC power supply, and changing the high-level 
electrical potential difference (ON state voltage) of a data electrical potential difference, impression of 
the electrical potential difference more than saturation voltage can be prevented, and reduction of power 
consumption can be aimed at. 

[0014] Moreover, by writing in so that it may be proportional to the frequency of AC power supply, and 
changing the low-level electrical potential difference (OFF state voltage) of a data electrical potential 
difference, the difference of the luminescence threshold electrical potential difference which falls by 
change of a frequency, and the electrical potential difference resulting from the field through produced 
to the gate of the 1st thin film transistor in the case of low-level electrical-potential-difference (OFF 
state voltage) impression can be secured, and prevention of incorrect luminescence of an EL element can 
be aimed at. 
[0015] 

[Example] The equal circuit of 1 bit of the active EL luminescence equipment concerning one example 
of this invention is explained referring to drawing 1 . This EL luminescence equipment has the 1st 
switching element (thin film transistor) QD, EL element CEL in which on-off control is carried out by 
this switching element QD, and AC power supply Va which drives this EL element CEL. The capacitor 
Cs for data-hold is connected between the gate of a switching element QD, and a drain, and the source 
side of a switching element QW is connected to the gate side of a switching element QD. A data signal 
is impressed to the drain side of this switching element QW, and a strobe signal is impressed to the gate 
side of a switching element QW by the strobe driver 2 from the data driver 1 , respectively. Moreover, 
for the brilliance control of the whole luminescence equipment, AC power supply Va is constituted so 
that drive frequency fa can be changed. 

[0016] Said data signal and strobe signal change corresponding to the drive frequency fa of AC power 
supply Va. That is, the drive frequency fa of AC power supply Va is detected, and the frequency (if a 
frequency fa becomes low, the direct current voltage outputted will also become low) / electrical- 
potential-difference converter 3 which outputs the direct current voltage of the high level corresponding 
to this drive frequency fa and a low level, respectively are connected. Each direct current voltage 
outputted from a frequency / electrical-potential-difference converter 3 is amplified with amplifiers 4 
and 4, respectively so that it may become a desired electrical potential difference, and it is connected to 
power-source Rhine 6 which determines the "low level" (electrical potential difference VSS) of the 
output section circuit of power-source Rhine 5 which determines the "high level" (electrical potential 
difference VDD) of the output section circuit of the data driver 1, the data driver 1, and the strobe driver 
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2. 

[0017] The data signal corresponding to each bit which made the parallel signal the data signal 1 shown 
in drawing 9 - n (serial data signal) with the shift register 7 is inputted into the data driver 1 . The data 
driver 1 consists of circuits as shown in drawing 2 , and the electrical potential difference VSS (low- 
level signal) to which the electrical potential difference VDD (high-level signal) supplied from power- 
source Rhine 5 when a data signal is "yes" is supplied from power-source Rhine 6 at the time of a "low" 
is outputted to the data signal supply line 8. 

[0018] The electrical potential difference VSS (low-level signal) to which electrical-potential-difference 
VDD (high-level signal) by which the strobe driver 2 is supplied to the strobe driver 2 from power- 
source Rhine 9 when the strobe signal 1 from a shift register (not shown) is "yes" is supplied from 
power-source Rhine 6 at the time of a "low" is outputted to the strobe signal supply line 10. Therefore, 
the electrical potential difference VSS (low-level signal) outputted to the electrical potential difference 
VDD (high-level signal) and the electrical potential difference VSS (low-level signal), and the strobe 
signal supply line 10 which are outputted to the data signal supply line 8 changes according to the drive 
frequency fa of AC power supply Va. 

[0019] Next, it explains, referring to the equal circuit explanatory view of drawing 1 , and the timing 
chart of drawing 3 about the drive of actuation of the above-mentioned EL luminescence equipment. If 
an ON (high-level) electrical potential difference is written in Capacitor Cs with a strobe signal 1 as a 
data signal 1, the electrical potential difference will be held by Capacitor Cs, the gate voltage VGD of a 
switching element QD will serve as "Vgh", a switching element QD will be in switch-on, and EL 
element CEL will emit light (time amount tl-t2). Moreover, if an OFF (low level) electrical potential 
difference is written in Capacitor Cs with a strobe signal as a data signal 1, the electrical potential 
difference will be held by Capacitor Cs, the gate voltage VGD of a switching element QD will serve as 
"Vgl", and a switching element QD will be in non-switch-on (time amount t2-t3). Under the present 
circumstances, the field through electrical potential difference divided by the capacity Cgd and Cs 
between gate-drains occurs as a drain electrical potential difference VDV of a switching element QD, 
and it reaches to that all-encompassing Vglpk. 

[0020] If drive frequency fa is made into a parameter for the brightness-data voltage characteristic as 
shown in above mentioned drawing 6 , in each drive frequency fa (n), the data electrical potential 
difference VDAn which reaches the saturation brightness LONn will change in proportion to drive 
frequency. It is because the drive current IEL is proportional to a frequency fa as shown in a degree type 
if this sets a drive current required for the drive of EL element CEL to IEL when driver voltage Va is a 
sine wave. 
[0021] 

[Formula 1] IEL=(2pifa) VpkCEL-sin (2pi fa-t+pi / 2) 

[0022] With [ the ON state current which flows a switching element QD to the above-mentioned drive 
current ] it [ more than ], it is enough for luminescence of an EL element, but less than [ it ], the fall of 
brightness is caused. This corresponds to the brightness property below each VDAn in drawin g 6 . 
Therefore, what is necessary is just to let the necessary minimum electrical potential difference 
according to the saturation brightness to each frequency be the high-level electrical potential difference 
of a data signal, in case you adjust the brightness of all EL elements CEL to a package by changing 
drive frequency fa. From the data driver 1 of the example shown in drawing 1 , it is adjusted so that this 
electrical potential difference may be outputted as an electrical potential difference VDD. Therefore, 
reduction of the power consumption in the circumference drive circuit at the time of writing the ON 
state voltage of a data signal in Capacitor Cs can be aimed at by making a necessary minimum electrical 
potential difference into the high-level electrical potential difference VDD of a data signal. 
[0023] Moreover, when a data signal is an OFF (low level) electrical potential difference, it is set to gate 
voltage Vglpk of a switching element QD by the field through mentioned above. If drive frequency is 
lowered, according to it, the luminescence threshold electrical potential difference VTEL at the time of 
brightness LOFF will fall, a margin with the above-mentioned gate voltage Vglpk will decrease to this 
electrical potential difference, and it will become easy to produce incorrect luminescence. Therefore, he 
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is trying according to the above-mentioned example, to adjust so that the OFF (low level) electrical 
potential difference VSS of a data signal may be made low according to drive frequency fa. Therefore, a 
margin with gate voltage Vglpk of a switching element QD to the luminescence threshold electrical 
potential difference VTEL used as brightness LOFF can be secured, and incorrect luminescence of EL 
element CEL by the flow of a switching element QD can be prevented. 

[0024] Moreover, since OFF (low level) of the strobe driver 2 is set up by power-source Rhine 6 so that 
the electrical potential difference VSS supplied to the data signal supply line 8 may become equal to the 
OFF (low level) electrical potential difference VSS of a strobe signal when changing the OFF (low 
level) electrical potential difference of a data signal, luminescence by malfunction can be prevented. 
[0025] namely, when the OFF (low level) electrical potential difference of a data signal is made low 
according to the frequency of AC power supply, in not making it change in any way about the OFF (low 
level) electrical potential difference of a strobe signal In a switching element QW, the gate voltage VGS 
between the source section (data signal supply line 8 side) and the gate section (strobe signal supply line 
10 side) becomes large. A strobe signal in spite of OFF (low level) The case where a switching element 
QW is made into an ON state arises, consequently EL element CEL is made to incorrect-emit light. 
Then, when the OFF (low level) electrical potential difference of a data signal is made low, as it is 
similarly made low about the OFF (low level) electrical potential difference of a strobe signal, the rise of 
the gate voltage VGS in a switching element QW is prevented, and generating of said incorrect 
luminescence is prevented. 
[0026] 

[Effect of the Invention] In case according to this invention the frequency of the AC power supply 
which drives an EL element is changed and the amount of luminescence of an EL element (brightness) 
is changed, by writing in so that it may be proportional to the frequency of said AC power supply, and 
changing the high-level electrical potential difference (ON state voltage) of a data electrical potential 
difference, impression of the electrical potential difference more than saturation voltage can be 
prevented, and reduction of power consumption can be aimed at. 

[0027] Moreover, by writing in so that it may be proportional to the frequency of AC power supply, and 
changing the low-level electrical potential difference (OFF state voltage) of a data electrical potential 
difference, the difference of the luminescence threshold electrical potential difference which falls by 
change of a frequency, and the electrical potential difference resulting from the field through produced 
to the gate of the 1st thin film transistor in the case of low-level electrical-potential-difference (OFF 
state voltage) impression can be secured, and prevention of incorrect luminescence of an EL element can 
be aimed at. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the equal circuit explanatory view for 1 bit of EL luminescence equipment concerning 
one example of this invention. 

[Drawing 2] It is the circuit explanatory view of the driver section in an example. 

[ Drawing 3] It is a drive timing chart for making the amount of [ of EL luminescence equipment ] 1 bit 
emit light. 

[Drawin g 4] It is the brightness-driver voltage property Fig. of EL light emitting device. 
[ Drawin g 5] It is the brightness-drive frequency property Fig. of EL light emitting device. 
[Drawin g 6] It is the brightness-data voltage characteristic Fig. of EL light emitting device. 
[Drawin g 7] It is the equal circuit explanatory view for 1 bit of conventional EL luminescence 
equipment. 

[ Drawin g 8] It is the equal circuit explanatory view of the whole EL luminescence equipment. 
[ Drawin g 9] It is the drive timing chart of EL luminescence equipment. 
[Description of Notations] 

1 — Data driver 2 — Strobe driver 3 — A frequency / electrical-potential-difference converter 4 — 
Amplifier 5 Six — Power-source Rhine 7 [ 9 — Power-source Rhine 10 / QW — Switching element (the 
2nd thin film transistor) CEL — EL element Va — AC power supply / — A strobe signal supply line, QD 
- Switching element (the 1st thin film transistor) ] - A shift register, 8 — Data signal supply line 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 
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[Drawing 2 ] 
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[Drawing 4] 
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[Drawing 7] 
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